


TABLE OF CONTENTS 

PAGE 

060002 GW Report.doc i Final Groundwater Report 
UST Site 14125, MCB Camp Pendleton 

DCN: SES-TECH-06-0002 
CTO No. 0004, Revision 0, 11/07/05 

LIST OF TABLES.......................................................................................................................... ii 

LIST OF FIGURES ........................................................................................................................ ii 

ABBREVIATIONS AND ACRONYMS...................................................................................... iii 

1.0 INTRODUCTION ................................................................................................................. 1-1 
1.1 SCOPE OF WORK ..................................................................................................... 1-1 
1.2 SITE IDENTIFICATION............................................................................................ 1-1 

2.0 GROUNDWATER SAMPLING........................................................................................... 2-1 
2.1 WATER LEVEL MEASUREMENTS ....................................................................... 2-1 
2.2 SAMPLING METHODOLOGY ................................................................................ 2-1 
2.3 SAMPLE ANALYSES ............................................................................................... 2-2 
2.4 WASTE MANAGEMENT ......................................................................................... 2-2 

3.0 GROUNDWATER MONITORING RESULTS ................................................................... 3-1 
3.1 GROUNDWATER FLOW DIRECTION................................................................... 3-1 
3.2 ANALYTICAL RESULTS......................................................................................... 3-1 

4.0 QUALITY ASSURANCE AND QUALITY CONTROL..................................................... 4-1 

5.0 SUMMARY AND REQUEST FOR CLOSURE .................................................................. 5-1 

6.0 REFERENCES ...................................................................................................................... 6-1 
 

APPENDICES 
Appendix A Well Sampling Logs 

Appendix B Non-Hazardous Waste Manifest 

Appendix C Laboratory Analytical Report and Chain-of-Custody Form 

 



 

LIST OF TABLES 

Table 2-1 Summary of Water Level Elevations, UST Site 14125, MCB Camp Pendleton, 
CA 

Table 3-1 Summary of Groundwater Sampling Results, UST Site 14125, MCB Camp 
Pendleton, CA 

 

 

 

LIST OF FIGURES 

Figure 1-1 Site Location Map  

Figure 2-1 Groundwater Gradient and Contaminant Concentration Map 
(September 2005), UST Site 14125 

 

 

060002 GW Report.doc ii Final Groundwater Report 
UST Site 14125, MCB Camp Pendleton 

DCN: SES-TECH-06-0002 
CTO No. 0004, Revision 0, 11/07/05 



ABBREVIATIONS AND ACRONYMS 

060002 GW Report.doc iii Final Groundwater Report 
UST Site 14125, MCB Camp Pendleton 

DCN: SES-TECH-06-0002 
CTO No. 0004, Revision 0, 11/07/05 

 

BTEX benzene, toluene, ethylbenzene, and total xylenes 

DEH Department of Environmental Health 

EPA U.S. Environmental Protection Agency 

LCS laboratory control sample 

LCSD laboratory control sample duplicate 

MCB Marine Corps Base 

mg/L milligrams per liter 

μg/L  micrograms per liter 

MS matrix spike 

MSD matrix spike duplicate 

MTBE methyl tert-butyl ether 

PAH polynuclear aromatic hydrocarbon 

QC quality control 

RL reporting limit 

RPD relative percent difference 

TPH-d total petroleum hydrocarbons quantified as diesel 

TPH-g total petroleum hydrocarbons quantified as gasoline 

TtEC Tetra Tech EC, Inc. 

UST Underground Storage Tank 

VOC volatile organic compound 

WB California Water Board 

WQO water quality objective 



 

1.0  INTRODUCTION 

This Groundwater Sampling Report, prepared by SES-TECH, a joint venture between Sealaska 
Environmental Services LLC and Tetra Tech EC, Inc. (TtEC), presents the results of 
groundwater sampling completed in September 2005 at Underground Storage Tank (UST) Site 
14125, Marine Corps Base (MCB) Camp Pendleton, California (Figure 1-1). This groundwater 
sampling event was conducted in response to a request from the California Water Board (WB) in 
a letter dated February 25, 2005 (SMC:50-3357.05:peurp) to conduct two additional rounds of 
groundwater sampling at the site. This report presents the results from the second of the two 
requested additional groundwater sampling events and requests site closure. The groundwater 
monitoring and associated reporting activities were performed under Contract No. N68711-04-
D-1104, Contract Task Order No. 0004, for the U.S. Department of the Navy, Naval Facilities 
Engineering Command Southwest.  

1.1 SCOPE OF WORK 

Groundwater sampling at UST Site 14125 included measuring water levels, collecting 
groundwater samples, and  conducting analysis. During the September 2005 monitoring event, 
all wells were sampled using low-flow sampling techniques, and, pursuant to the WB’s request 
in the February 25, 2005 letter, the samples were analyzed for total petroleum hydrocarbons 
quantified as gasoline (TPH-g); total petroleum hydrocarbons quantified as diesel (TPH-d); 
benzene, toluene, ethylbenzene, and total xylenes (BTEX); methyl tert-butyl ether (MTBE); and 
polynuclear aromatic hydrocarbons (PAHs). 

1.2 SITE IDENTIFICATION 

Site identification data: 

Site Address: Building 14125, 14 Area, MCB Camp Pendleton  
Facility Name: Offices of the 12 and 14 Area Guard 
DEH Case No.: H05939-265 
RWQCB Case No.: 9UT3357 
Responsible Party: United States Marine Corps  
Contact Person: Mr. Chet Storrs, Remediation Branch Manager 

Assistant Chief of Staff, Environmental Security 
Building 22165, Box 555008 
MCB Camp Pendleton, California 92055-5008 
(760) 725-9774 
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2.0  GROUNDWATER SAMPLING 

The following sections summarize the September 2005 groundwater sampling activities 
conducted at UST Site 14125. 

2.1 WATER LEVEL MEASUREMENTS 

Prior to groundwater sampling, the depth to water and the total well depth for each well were 
measured and recorded on a well sampling log (Appendix A). The depths were measured from 
the top of the well casing. Table 2-1 provides a summary of the groundwater elevation data. A 
groundwater elevation contour map (Figure 2-1) was prepared based on the most recent recorded 
water levels. 

2.2 SAMPLING METHODOLOGY 

On September 7, 2005, all monitoring wells (MW1, MW2, and MW3) were sampled using low-
flow sampling methodology. 

Before sampling, a bladder pump was slowly lowered into each well and positioned near the 
center of the screen interval. In addition, a water level indicator was placed at the water surface 
to monitor water-level drawdown during purging. While purging at the lowest operational setting 
of the pump, which was approximately 70 to 100 milliliters per minute, the water level surface 
began to drop and exceeded the minimum drawdown requirement of 0.33 feet at wells MW1 and 
MW3. The drop in water level is likely attributed to the low transmissivity of the aquifer 
materials. 

Because a stabilized water level could not be achieved, even at very low pumping rates, a 
passive, or minimum, purge sampling method was performed following the methodology 
presented in a U.S. Environmental Protection Agency (EPA) Groundwater Issue paper titled Low 
Flow (Minimal Drawdown) Ground-Water Sampling Procedures (Puls and Barcelona, 1996). 
The passive/minimal purge approach requires the removal of a minimum of three volumes of the 
sampling system from each well. The liquid volume of the sampling system consists of the 
volume of the pump’s bladder, discharge tubing, and flow-through cell attached to the water 
quality meter. After purging the required volume at the lowest flow rate achievable for each well, 
a groundwater sample was collected. To monitor groundwater conditions during purging, water-
quality parameters were measured as follows: temperature, pH, electrical conductivity, turbidity, 
dissolved oxygen, and oxygen/reduction potential. These measurements were recorded on the 
well sampling logs provided in Appendix A. All non-disposable downhole equipment, such as 
the pump and water-level indicator, were decontaminated between wells. 

Groundwater samples were collected through new dedicated polyethylene discharge tubing, 
which was connected to the bladder pump. Each sample was collected in the appropriate 

060002 GW Report.doc 2-1 Final Groundwater Report 
UST Site 14125, MCB Camp Pendleton 

DCN: SES-TECH-06-0002 
CTO No. 0004, Revision 0, 11/07/05 



 

containers, labeled, and placed in a cooler with ice immediately after sample collection for 
delivery to the analytical laboratory. 

2.3 SAMPLE ANALYSES 

Groundwater samples were sent to EMAX Laboratories for analysis of TPH-g and TPH-d using 
EPA Method 8015B, analysis of BTEX and MTBE by EPA Method 8021B, and analysis of 
PAHs by EPA Method 8270C.  

2.4 WASTE MANAGEMENT 

All equipment decontamination water and groundwater generated from well purging and 
sampling were temporarily contained in a polyethylene tank at the site and later transferred to a 
liquid storage tank located at the project trailer (21 Area, MCB Camp Pendleton). The tank was 
closed, marked, labeled, and located to minimize traffic hazards and discourage tampering. The 
wastewater was transported off site for disposal at a waste-permitted facility. The handling, 
management, transportation, and disposal of wastewater were conducted in accordance with state 
and federal laws and regulations. No wastes were stored at the site for more than 60 days. A copy 
of the waste manifest is provided in Appendix B. 
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3.0  GROUNDWATER MONITORING RESULTS 

Groundwater flow and analytical results from the September 2005 sampling event are discussed 
in the following subsections. 

3.1 GROUNDWATER FLOW DIRECTION 

Groundwater elevations measured in September 2005 are presented in Table 2-1 and contoured 
on Figure 2-1.  As shown on Table 2-1, the depth to groundwater at the site ranged from 5.56 
feet to 7.97 feet.  Based on water levels measured in September 2005, groundwater flowed 
toward the southwest with an approximate gradient of 0.03 feet per foot. 

3.2 ANALYTICAL RESULTS 

A total of six samples (including a field duplicate, a trip blank, and an equipment rinsate sample) 
were collected during the September 2005 event and sent to EMAX Laboratories for analysis. 
The analytical results were successfully uploaded to the WB Geotracker database (Confirmation 
No. 7964980661).  Groundwater sampling results are summarized below and presented in Table 
3-1 and Figure 2-1. 

TPH-g, MTBE, and PAHs were not detected in any of the monitoring wells. 

TPH-d was detected in well MW1, located near the former tank cavity, at a concentration of 13 
milligrams per liter (mg/L); however, the laboratory reported that the chromatogram displayed a 
motor-oil like fuel pattern.  TPH-d was not detected in the other two wells.  

Benzene, ethylbenzene, and total xylenes were detected in well MW1 at concentrations of 
1.9 micrograms per liter (μg/L), 0.92 μg/L, and 1.1 μg/L, respectively.  BTEX was not detected 
in wells MW2 or MW3. 

Copies of the analytical laboratory report and chain-of-custody form are provided in 
Appendix C. 
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4.0  QUALITY ASSURANCE AND QUALITY CONTROL 

All groundwater samples were collected and preserved in accordance with the San Diego County 
Department of Environmental Health (DEH) Site Assessment and Mitigation Manual 2005 
(DEH, 2005), and were delivered to the analytical laboratory within 24 hours of sample 
collection by a laboratory courier and analyzed within the method-specified analytical holding 
times. EMAX Laboratories, Inc., a state of California-certified and Naval Facility Engineering 
Service Center-evaluated laboratory, performed sample analyses.  

One field duplicate sample pair was collected from monitoring well MW2. The relative percent 
difference could not be determined between the duplicate samples because no target analyte was 
detected in either sample. 

To assess potential cross-contamination of BTEX and MTBE during sample transport, one set of 
trip blank samples (identified as 0004-034) was sent along with groundwater samples to the 
laboratory and analyzed for BTEX and MTBE. In addition, one equipment rinsate sample was 
collected (identified as 0004-035) to assess potential cross-contamination of BTEX, MTBE, 
TPH-g, TPH-d, and PAHs from equipment used for sampling. Detectable levels of target 
analytes were not reported above half the project reporting limits (RLs) in either the trip blank or 
the equipment rinsate sample indicating the effectiveness of the sample transportation and 
decontamination procedures during this sampling event. 

In accordance with analytical method specifications, method blanks, surrogate spikes, laboratory 
control samples (LCSs), and LCS duplicates (LCSDs) were analyzed to assess method accuracy 
and precision. A set of matrix spike (MS) and matrix spike duplicate (MSD) samples (0004-036) 
was also provided to the laboratory for all analyses during this sampling event. 

No detectable levels of target analytes were found in the method blanks during this event. 
Percent recoveries in LCS, LCSD, MS, MSD, and surrogates, including relative percent 
differences (RPDs) between the spiked duplicates, were well within the project-specified quality 
control (QC) acceptance limits with one exception.  The surrogate recovery in one of the field 
samples exceeded acceptance criterion.  However, an alternative surrogate and surrogates in 
method blank, LCS, LCSD, MS, and MSD fell within the acceptance windows indicating that 
method was in control and that this condition was due to matrix interference. 

A third-party validation company, Laboratory Data Consultants, Inc., located in Carlsbad, 
California, performed EPA Level III/IV validation of analytical data. For this sampling event, 
one sample was validated according to the EPA Level IV protocol, and five samples (including 
field QC samples) were validated according to the EPA Level III protocol. The validation 
reported that all of the applicable validation criteria were met for all samples.
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5.0  SUMMARY AND REQUEST FOR CLOSURE 

After reviewing the Site Assessment Report (SOTA Environmental Technologies, 2001), the 
WB requested (in a letter dated February 25, 2005, reference: SMC:50-3357.05:peurp) two 
additional rounds of groundwater sampling be performed within 3 months of each other to see if 
groundwater quality had changed since the site assessment was completed.  Pursuant to the 
WB’s request, the two groundwater sampling events have been completed; one was completed in 
June 2005 (SES-TECH, 2005), and the second was completed in September 2005 (described in 
this report). 

The analytical results for both the June 2005 and the September 2005 groundwater sampling 
events were successfully uploaded to the WB Geotracker database (Confirmation Nos. 
1636561691 and 7964980661).  Based on water level measurements recorded during the June 
and September events, groundwater beneath the site flowed toward the south and southwest, 
respectively, at a gradient of approximately 0.03 feet per foot. 

Analytical results from the most recent sampling event, September 2005, indicate that TPH-d 
and benzene are present in well MW1, located in the former tank cavity, at levels above their 
respective water quality objectives (WQOs).  The laboratory indicated that the TPH-d (reported 
at 13 mg/L) had a motor oil-like pattern on the chromatogram, suggesting only the relatively 
heavy carbon chain compounds typically found in diesel remain in groundwater.  Benzene was 
detected at a concentration of 1.9 μg/L (WQO is 1.0 μg/L).  Low levels of ethylbenzene and total 
xylenes were also reported in well MW1.   No contaminants were detected in the other wells on 
site, MW2 and MW3. 

During the Site Assessment completed in 1998, four compounds were reported in groundwater 
above WQOs, and another 18 compounds [12 volatile organic compounds (VOCs), and six 
PAHs] were detected at relatively low levels (SOTA, 2001).  The compounds above WQOs were 
detected in well MW1, located in the former tank cavity, and included TPH-d at 15 mg/L, 
benzene at 8 μg/L, MTBE at 19 μg/L, and TPH-g at 0.99 mg/L.  Since 1998 when the Site 
Assessment was completed, the number of contaminants detected, and the overall groundwater 
contaminant levels, have significantly decreased.  In September 2005, only two compounds were 
detected above WQOs, and only two other compounds (two VOCs and no PAHs) were detected 
at relatively low levels.  The compounds detected above WQOs in September 2005 included 
benzene at 1.9 μg/L (previously detected at 8 μg/L), and TPH-d at 13 mg/L, (previously detected 
at 15 mg/L).  There was only a slight decrease in TPH-d concentration; however, the TPH-d 
recently detected had a motor oil-like pattern on the chromatogram, suggesting only the 
relatively heavy carbon chain compounds typically found in diesel remain.  This is commonly 
the case when biodegradation is occurring, as lighter compounds are preferentially degraded. The 
TPH-g and MTBE reported in groundwater above WQOs in 1998 were not detected in 
groundwater during the recent sampling events, and only two of the other 18 contaminants 
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detected in 1998 were detected in September 2005.  Overall, the number of contaminants, and 
the contaminant concentrations, in groundwater have significantly decreased since 1998. 

In summary, the two groundwater sampling events, requested by the WB to see if groundwater 
quality had changed since the Site Assessment was completed in 1998, were completed in June 
2005 and September 2005.  Data indicate the number of contaminants, and contaminant 
concentrations, in groundwater have decreased significantly.   Therefore, based on the long-term 
decreasing levels of contaminants in groundwater, suggesting that natural attenuation is actively 
occurring and potential soil contamination is not impacting groundwater to any significant 
extent, site closure with no further action is requested for UST Site 14125.  It is inherent in this 
request that the natural attenuation of contaminants will continue. 
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TABLE 2-1

SUMMARY OF WATER LEVEL ELEVATIONS 
UST SITE 14125, MCB CAMP PENDLETON, CA

Page 1 of 1

Monitoring 
Well ID

Well Screen 
Interval

(feet btoc)

Reference Point 
(toc) Elevation 

(feet amsl)

Date 
Measured

Depth to Water 
(feet btoc)

Groundwater 
Elevation      
(feet amsl)

1-Dec-98 9.99 294.42
11-Feb-03 11.53 292.88
7-Jun-05 7.05 297.36
6-Sep-05 7.97 296.44
1-Dec-98 9.55 294.67
11-Feb-03 11.57 292.65
7-Jun-05 7.63 296.59
6-Sep-05 7.06 297.16
1-Dec-98 9.43 294.67
11-Feb-03 10.56 293.54
7-Jun-05 6.80 297.30
6-Sep-05 5.56 298.54

Notes:
amsl-  above mean sea level
btoc-  below top of casing
MCB- Marine Corps Base
toc-  top of casing
UST-  Underground Storage Tank

MW3 0-15 304.10

MW1 5-20 304.41

MW2 0-15 304.22
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TABLE 3-1

SUMMARY OF GROUNDWATER SAMPLING RESULTS
UST SITE 14125, MCB CAMP PENDLETON, CA

Page 1 of 1
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mg/L mg/L mg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L μg/L
0.005 0.1 (2) 1 150 680 1750 13(1) NA 100 100 NA NA 17 NA 5 5 NA NA (2) (2) (2) (2) (2) 17 (2)

1-Dec-98 MW14125-1 0.99 15 2 8 5J 7 17 19 2J -- -- 2J 2J 15 3J 0.9J 2J 10 3J -- -- 0.1J 0.03J 0.02J 13 0.5J

8-Jun-05 0004-029 0.066 9.1(3) NA 1.1 0.44J 2.1 0.66J -- NA NA NA NA NA NA NA NA NA NA NA 0.61J 1.1J -- -- -- -- --

7-Sep-05 0004-039 -- 13(3) NA 1.9 -- 0.92 1.1J -- NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- --

1-Dec-98 MW14125-2 NA -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.3J -- -- -- -- 0.2J

8-Jun-05 0004-033 -- 0.049J(3) NA -- -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- --

7-Sep-05 0004-037 -- -- NA -- -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- --

7-Sep-05 0004-038 (Dup) -- -- NA -- -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- --

1-Dec-98 MW14125-3 NA -- -- -- -- -- -- -- -- 1J 2J -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8-Jun-05 0004-031 -- -- NA -- 0.58 -- -- -- NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- --

8-Jun-05 0004-032 (Dup) -- -- NA -- -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- --

7-Sep-05 0004-036 -- -- NA -- -- -- -- -- NA NA NA NA NA NA NA NA NA NA NA -- -- -- -- -- -- --

Notes:
Bold values exceed listed WQO MTBE - methyl tert-butyl ether

(1) - California DHS proposed primary MCL NA - not analyzed

(2) - No established WQO PAHs - polynuclear aromatic hydrocarbons

(3) - Laboratory reported a motor-oil like pattern on chromatogram TPH-d - total petroleum hydrocarbons quantified as diesel

-- - Not detected above project reporting limits TPH-g - total  petroleum hydrocarbons quantified as gasoline (EPA Method 8015B)

μg/L - micrograms per liter TPH-motor oil - total  petroleum hydrocarbons quantified as motor oil

Dup - field duplicate sample UST- Underground Storage Tank

J - laboratory estimated value VOCs - Volatile Organic Compounds

MCB - Marine Corps Base

MCL - Maximum Contaminant Level

mg/L - milligrams per liter

MW3

PAHs

Sample ID
Date 

Sampled

VOCs

Well 
ID

Water Quality Objectives

MW1

MW2
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WELL SAMPLING LOGS
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NON-HAZARDOUS WASTE MANIFEST 
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APPENDIX C 

LABORATORY ANALYTICAL REPORT  
AND CHAIN-OF-CUSTODY FORM 
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